Breast cancer is the second leading cause of cancer throughout the world, however neuroendocrine tumors of the breast are rarely encountered. Herein we present a 75-year-old patient who was admitted to our clinic due to a mass in her breast and was operated on with a preliminary diagnosis of invasive breast carcinoma, However she was diagnosed with a neuroendocrine tumor after pathologic evaluation. The patient is the oldest one among others with a neuroendocrine tumor in the breast reported in the literature.
Introduction
Breast cancer originates from cells within the breast. It has the second highest incidence in the world after lung cancer. Invasive ductal carcinoma, which originates from the ducts within the breast, constitutes 80% of breast cancers, whereas neuroendocrine tumors account for 0.1%. The incidence of both synchronous and metachronous cancers are higher in patients with neuroendocrine tumors when compared to the general population (1) . Herein we presented a patient who was operated at our department for breast cancer, and diagnosed with neuroendocrine tumor. Further evaluations did not detect any synchronous or metachronous tumors.
Case Presentation
Seventy five-year-old female patient was referred to our clinic for evaluation of a palpable mass in her right breast that she noticed two months ago. She had four children and a history of breast-feeding each of them for at least one year. She had neither a history of using oral contraceptives or hormone replacement therapy, nor a family history for breast cancer. Her last mammography taken 3 years ago was normal. She did not comply with her routine annual follow-up appointments. On physical examination, a mass in 3x2x2 cm size was palpated at 11 o'clock position in her right breast. Both the right axilla and the left breast were normal. On mammography, a mass lesion with spicular extensions was observed on her right breast. The breast ultrasound revealed a retroareolar, hypoechoic solid mass measuring 31x21 mm and having regular borders, at 11 o'clock position on the right breast. A tru-cut biopsy was performed under ultrasound guidance, and the biopsy result was reported as invasive carcinoma.
Immunohistochemical test results showed positive nuclear staining for ER 50%, and PR 75%. C-erb b2 was negative (Score 0). Based on the findings, the patient was informed on skin sparing and modified radical mastectomy. She consented for modified radical mastectomy and was planned for surgery. Her laboratory results and chest X-ray was normal. The patient was discharged on the second postoperative day, her surgical drain and sutures were removed on the 7 th postoperative day.
The pathological examination showed carcinoma with neuroendocrine differentiation (Figure 1, 2, 3 ). The pathological stage of the tumor according to WHO (World Health Organization) 2010 classification was grade 2. Mucinous differentiation was 10% and there was no intraductal component. The mitosis count was 2/10 under 10 x magnification. Ki-67 index was 5% (Figure 4 ). On immunohistochemical evaluation, positive nuclear staining for ER 50%, and PR 75% was detected, with negative C-erb b2 (Score 0). There was diffuse strong positive staining for chromogranin, and diffuse moderate positive staining for synaptophysin.
The patient received adjuvant chemoradiotherapy. Abdominal and pelvic computed tomography did not reveal any synchronous tumors. Her colonoscopy and gastroscopy examinations were also normal. She is being followed-up with no additional pathologies. 
Discussion and Conclusions
The incidence of breast cancer is increasing in our country, as well as the rest of the world. The Ministry of Health reported breast cancer incidence in Turkey as 37.3/100,000 in 2006, whereas this rate is currently estimated to be 50/100.000 (2) . Although Pagotti and colleagues (3) mentioned that as high as 8% of breast tumors are neuroendocrine tumors, neuroendocrine variants constitute 0.1% of all breast tumors (4). Neuroendocrine tumors are derived from submucosal neuroendocrine cells, and the diagnosis can only be made by pathologic examination. Although there is no agreement on the origin of cells causing breast neuroendocrine tumors, it is believed that they arise from pluripotent stem cells (5) . The presence of neuroendocrine tumors even in organs that do not contain neuroendocrine cells, such as the ovary and prostate, supports this hypothesis. Since 1983, 40 cases of neuroendocrine tumor of the breast have been reported in the literature. Their ages ranged from 40 to 70 years, the majority being over 60 years of age (6) . According to Samli et al. (7) main complaints related to this disease are breast cellulitis, mastitis, breast abscess, and inflammatory events, nevertheless, our patient's complaint was the presence of a mass in her breast. In 2003, WHO has classified neuroendocrine tumors of the breast by using immunohistochemical reagents such as chromagranin and synaptophysin, in a similar fashion to neuroendocrine tumors of the gastrointestinal system and lung (8) . Synchronous tumors are almost an integral part of neuroendocrine tumors of the breast. Lopez-Bonet et al. (9) studied 1,368 neuroendocrine breast tumors, and they reported that only seven patients did not have a second tumor. In the case presented here, there was no secondary tumor and it was accepted as a primary neuroendocrine carcinoma of the breast. On physical examination, neuroendocrine tumors of the breast are found as round and irregular masses. Ultrasound and mammography are inadequate for differential diagnosis from other tumors and on MRI, homogeneous signal intensity is observed. Histological examinations of neuroendocrine tumors of the breast reveal similar results to neuroendocrine tumors located elsewhere in the body (10) . Surgical treatment of breast cancer has shifted from the classic en-bloc radical mastectomy defined by Halsted to modified radical mastectomy and skin sparing breast surgery, without compromising oncologic results (11) . Surgical treatment of neuroendocrine tumors of the breast is similar to other types of breast cancer. In the postoperative period, chemotherapy regimens, which include 5-fluorouracil, epirubicin, and cyclophosphamide for 6 cycles and radiotherapy are administered, and this is followed by tamoxifen therapy for 5 years (12) . We used a protocol of adjuvant therapy that contained 5-fluorouracil, epirubicin and cyclophosphamide and radiotherapy, to our patient. In conclusion, primary neuroendocrine tumor of the breast is a rare entity that may be detected at any age. Its treatment includes surgery and chemoradiotherapy protocols similar to other types of breast cancer, and the patient should be evaluated for the presence of synchronous tumors.
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